Evidence of oxidative stress in the neocortex in incidental Lewy body disease.
Oxidative stress has been well documented in the substantia nigra in Parkinson disease (PD), but little is known about oxidative damage, particularly lipoxidation, advanced glycation (AGE), and AGE receptors (RAGE) in other structures, including the cerebral cortex, in early stages of diseases with Lewy bodies. The present study was undertaken to analyze these parameters in the frontal cortex (area 8), amygdala, and substantia nigra in selected cases with no neurologic symptoms and with neuropathologically verified incidental Lewy body disease-related changes, comparing them with healthy age-matched individuals. Results of the present study have shown mass spectrometric and immunologic evidences of increased lipoxidative damage by the markers malondialdehyde-lysine (MDAL) and 4-hydroxynonenal-lysine (HNE), increased expression of AGE in the substantia nigra, amygdala, and frontal cortex, and increased and heterogeneous RAGE cellular expression in the substantia nigra and frontal cortex in cases with early stages of parkinsonian neuropathology. In addition, increased content of the highly peroxidizable docosahexaenoic acid in the amygdala and frontal cortex. These changes were not associated to alpha-synuclein aggregation in cortex, contrasting with aggregates found in SDS-soluble fractions of frontal cortex in dementia with Lewy bodies (DLB) cases. The pattern of lipidic abnormalities differed in DLB and incidental Lewy body disease. Furthermore, although AGE and RAGE expression were raised in DLB, no increase in the total amount of HNE and MDAL adducts was found in the cerebral cortex in DLB. Preliminary analyses have identified 2 proteins with lipoxidative damage, alpha-synuclein and manganese superoxide dismutase (SOD2), in incidentally Lewy body disease cortex. This study demonstrates abnormal fatty acid profiles, increased and selective lipoxidative damage, and increased AGE and RAGE expression in the frontal cortex in cases with early stages of parkinsonian neuropathology without treatment. These findings further support antioxidant therapy in the treatment of PD to reduce cortical damage associated with oxidative stress.